
Canadian Journal of Surgery, Vol. 44, No. 3, June 2001 203

Hydatid cysts caused by the lar-
val form of Echinococcus gran-

ulosus are the commonest form of
liver hydatidosis.1 Their radiographic,
radioisotopic, ultrasonographic, CT
and MRI appearances have been de-
scribed in detail.2–5 Clinically, liver

hydatid disease is usually asympto-
matic, but it may cause considerable
morbidity and occasional death.
Screening by abdominal ultrasonog-
raphy combined with laboratory tests
has revealed that appoximately 2% of
the asymptomatic population is in-

fected.6 Although surgical evacuation
remains the procedure of choice, it
may be dangerous or impossible in
some instances, such as in patients
with recurrent cysts, multiple liver
cysts, a history of multiple abdominal
operations (especially of the right 

Objective: To investigate the effect of percutaneous drainage on liver hydatid cysts. Design: A retro-
spective case study. Setting: Department of Surgery, Selçuk University, Konya, Turkey. Patients:
Forty-five patients with 83 liver hydatid cysts (types I and II according to the classification of Gharbi
and colleagues) followed up for a mean of 30 months (range from 14 to 36 months). Intervention:
The cysts were drained percutaneously with ultrasonographic guidance and then irrigated with 0.05%
silver nitrate solution through a fine needle. Albendazole was administered 48 hours before percuta-
neous drainage and for 2 months after the procedure to prevent the implantation of spilled scolices.
Main outcome measures: Complications of the procedure, decrease in size of the cyst cavity, recur-
rence and dissemination of the cysts. Results: All the cysts were treated successfully by percutaneous
drainage. Anaphylactic shock developed in 1 (2.2 %) patient, and mild allergic reactions were observed
in 2 (4.4 %) patients during the interventional procedure. Follow-up ultrasonography and CT demon-
strated a statistically significant (p < 0.01) decrease in the mean cyst size. Recurrence and dissemination
were not observed during the follow-up period. Conclusion: Percutaneous fine-needle aspiration and
drainage is effective for managing cystic liver hydatid disease in selected cases.

Objectif : Étudier l’effet du drainage percutané sur les kystes hydatiques du foie. Conception : Étude
de cas rétrospective. Contexte : Département de chirurgie, Université Selçuk, Konya, Turquie.
Patients : Quarante-cinq patients qui avaient 83 kystes hydatiques (de types I et II selon la classification
de Gharbi et ses collaborateurs) suivis pendant 30 mois en moyenne (intervalle de 14 à 36 mois). 
Intervention : On a drainé les kystes par voie percutanée et par guidage échographique et on les a 
irrigués ensuite au moyen d’une solution de nitrate d’argent à 0,05 % injectée au moyen d’une aiguille
fine. On a administré de l’albendazole 48 heures avant le drainage percutané et pendant deux mois
après l’intervention pour prévenir l’implantation de scolex échappés. Principales mesures de résultats :
Complications de l’intervention, réduction du volume de la cavité du kyste, réapparition et dissémina-
tion des kystes. Résultats : Tous les kystes ont été traités avec succès par drainage percutané. Un 
(2,2 %) des patients a été victime d’un choc anaphylactique et l’on a observé des réactions allergiques
bénignes chez deux (4,4 %) des patients pendant l’intervention. L’échographie et la tomographie de
suivi ont révélé une diminution significative sur le plan statistique (p < 0,01) du volume moyen des
kystes. On n’a pas observé de réapparition ni de dissémination pendant la période de suivi. Conclusion :
L’aspiration et le drainage percutanés par aiguille fine constituent un moyen efficace de traiter les kystes
hydatiques du foie dans certain cas.
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upper quadrant), cysts located very
close to the main vascular and biliary
duct structure of the liver, severe 
systemic disease, multiple abdominal
hydatidosis with liver cyst or cysts,
pregnancy and rejection of the
surgery.6,7 Recent reports on percuta-
neous irrigation are encouraging.6–8

Percutaneous needle drainage of liver
hydatid cysts is becoming an effective
treatment and may be an alternative
for patients at risk of recurrence,
high surgical risk and relapse.6,8

We investigated the efficacy of ul-
trasonographically guided percuta-
neous drainage as a treatment for
liver hydatid cysts and studied the
perioperative complications associ-
ated with the procedure. 

Patients and methods

Between November 1992 and
December 1996, we managed 82 pa-
tients with liver hydatid cysts. All 
underwent a detailed physical exami-
nation, followed by ultrasonography
and CT. The cysts were classified ac-
cording to the ultrasonographic ap-
pearance as described by Gharbi and
colleagues.9 Included in our study
were 45 patients (9 men, 36
women), ranging in age from 19 to
75 (mean 41) years: 39 had types I
and II cysts, 3 had recurrent cysts, 2
had centrally located cysts in the liver
and 1 had chronic obstructive pul-
monary disease and was at high oper-
ative risk. The number of cysts varied
from 1 to 8 per patient for a total of

83. Twenty-five (55%) of the 45 
patients were symptomatic. The re-
maining 37 patients had cysts with a
hyperechoic solid pattern or ones that
had ruptured into biliary tree (types
III to V). They were managed surgi-
cally during the same time period.

Informed consent for treatment
was obtained for all 45 patients. The
hydatid origin of the cysts seen on
ultrasonography and CT was further
supported serologically by the in-
direct hemagglutination test. The re-
sults of the test, which was carried
out in 42 of the patients, was evalu-
ated according to the method de-
scribed by Wattal and colleagues.10

All patients were given alben-
dazole orally (10 mg/kg daily) as 
a prophylactic measure 48 hours 
before and for 2 months after the
percutaneous irrigation. Percuta-
neous drainage was performed under
aseptic conditions. Local anesthesia
was applied at the site of puncture,
an antiallergic cocktail (diphenhy-
dramine, 10 to 50 mg/mL, hydro-
cortisone sodium succinate, 100 mg)
and midazolam or diazepam were
given for premedication. Blood sam-
ples were taken for biochemical,
serologic and hematologic determi-
nations before and 1 week after the
procedure and bimonthly thereafter.

Depending on the size of the
cysts, 14- to 22-gauge Teflon fine
needles (Secalon T; Ohmeda, Swin-
don, UK) were used. The interven-
tional procedure was carried out in
3 steps:

• Step 1. A fine needle was in-
serted into the cystic cavity under ul-
trasonographic guidance. Half of the
cystic fluid was aspirated and separa-
tion of the endocyst from the ecto-
cyst was noted (Fig. l, left). 

• Step 2. A scolicidal agent, in this
case sterile 0.05% silver nitrate 50% to
60% of the aspirated volume of cyst
fluid, was injected into the cyst (Fig.
l, centre). The scolicidal agent was
left in the cyst for 20 minutes. 

• Step 3. The cystic content was
aspirated as completely as possible
and the cyst cavity was then irrigated
with sterile 0.09% saline solution,
and the needle was withdrawn (Fig.
1, right).

One irrigation was sufficient for
small cysts less than 5 cm in diame-
ter, but cysts larger than 5 cm in di-
ameter needed multiple irrigations.
On the following day, large cyst cavi-
ties that showed residual fluid on ul-
trasonography were irrigated again
and drained continuously through a
14-gauge Teflon catheter needle or
an 8 French pigtail catheter for 2 to
5 days (Fig. 2). Radiographs ob-
tained just after completion of the ir-
rigation with the injection of contrast
medium into the cyst cavity showed
collapsed membranes and no com-
munication with the biliary system
(Fig. 3). Aspirated material was sent
for cytologic and microbiologic ex-
amination. The fluid was centrifuged
and the sediment was examined for
fragments of laminated membranes,
hooklets and scolices. The viability of
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FIG. 1. Left: separation of the endocysts from the ectocyst after aspiration of cyst fluid. Centre: anechoic appearance disap-
peared after the instillation of 0.05% silver nitrate solution or hypertonic saline. Right: after irrigation and aspiration, the cyst cav-
ity has collapsed and is obliterated by echoic membranes.



scolices was assessed by observing
their motility microscopically after
staining with neutral eosin.11

The patients were kept under ob-
servation in the general surgery de-
partment for 24 to 48 hours and then
discharged if the procedure had been
uncomplicated. The criteria for suc-
cessful treatment were as follows:12

• On ultrasonography — separa-
tion of germinative membrane and
rupture of daughter vesicles, gradual
decrease of cyst size or disap-
pearence of the cyst, complete oblit-
eration of the cyst cavity with a high
level of echogenic material, hetero-
geneous echo-pattern or pseudotu-
mour appearance.

• On CT — an increase in the
density of the cyst cavity.

• On serologic and microbiologic
examination: negative serologic re-
sults, disappearance of viable scolices
in the cystic aspirate.

• Clinically — disappearance of
the symptoms.

Follow-up included clinical exami-
nation and laboratory tests and ultra-
sonography every month for the first
6 months, then at 3-months inter-

vals. CT was carried out in some in-
stances. Indirect hemagglutination
titres were determined bimonthly
during the first 6 months and twice
for later years or at the patient’s con-
venience. The follow-up was termi-
nated after 36 months or earlier.
Mean follow-up was 30 months
(range from 14 to 36 months).

Statistical analysis

Differences were analyzed by Stu-
dent’s t-test. A p value less than 0.05
was considered significant.

Results

All the 83 cysts were managed
successfully without the need for fur-
ther treatment. Anaphylactic shock
occurred during the initial insertion
of the fine needle into the cyst in 1
patient and the irrigation procedure
was halted. After a day of antiallergic
medication (diphenhydramine 50
mg/mL intravenously), the cystic
contents were drained and the cyst
was irrigated without any further
complication. Urticaria developed in

2 patients during percutaneous
drainage; they were also given anti-
allergic treatment before the sclero-
sis. No allergic complications were
associated with the scolicidal agent. 

The initial diameter of the cyst var-
ied from 3 to 20 (mean 11.3) cm and
the aspirated volume ranged from 10
to 2500 mL. One irrigation was suffi-
cient in 23 small cysts, and multiple
irrigations (mean 2.6, range from 1 to
7) were needed in 60 cysts larger than
5 cm in diameter, before the pigtail
catheter was placed to drain the cystic
fluid. Twenty-two catheters were
placed in 18 patients (2 catheters in 4
patients) for external drainage. The
mean duration of drainage was 2.1
days (range from 1 to 5 days). 

Separation of germinative mem-
branes from the ectocyst and the
rupture of daughter vesicles were ob-
served on ultrasonography just after
the drainage procedure. Ultrasonog-
raphy revealed linear echogenic float-
ing structures and a liquid pattern in
the cyst cavity. This transitional fluid
collection in the evacuated cyst dis-
appeared gradually over the month
following treatment, and the cyst
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FIG. 3. Radiograph with contrast medium
obtained after percutaneous drainage
to check the cavity for a possible con-
nection with the biliary tree.FIG. 2. A pigtail catheter was left in the cyst cavity for drainage.



size started to decrease gradually,
reaching a mean of 6.7 cm in diameter
by the 18th month). The decrease was
statistically significant (p < 0.01). The
cyst cavity was completely obliterated
by high-level internal echogenic mate-
rials (heterogeneous echo-pattern or
pseudotumour appearance) (Figs. 4
and 5, top and bottom left). Follow-
up CT showed an increase in density
(Fig. 5, bottom right).

There were no meaningful
changes in biochemical and hemato-
logic measurements after the proce-
dure. Liver function and plasma elec-
trolytes were not affected by the
scolicidal agent or the irrigation pro-
cedure. We investigated the long-
term viability of the cyst contents
during follow-up. At different times
after percutaneous drainage (3 to 
6 months), ultrasonographically-
guided fine-needle puncture of the
cyst cavity was repeated in 20 cysts.
Aspirated material contained necrotic
debris and nonviable scolices. 

The indirect hemagglutination
test gave positive results in 31 (74%)
of 42 patients. The antibody titres

decreased in 25 (81%) of them and
results were negative in 5 of these
patients. In the remaining 6 patients,
the titres were unchanged. Chest ra-
diography, ultrasonography and total
body CT revealed no secondary vesi-
cles or growth of exogenous vesicles.
The mean hospital stay was 1.6 days.

Discussion

At present, regardless of etiology,
percutaneous drainage is the treat-
ment of choice for the majority of 
intra-abdominal abscesses and fluid
collections. This procedure is safer
than surgery.12–14 Simple hepatic cysts
are aspirated for both diagnostic and
therapeutic purposes. Leakage of cys-
tic contents during percutaneous
drainage has not been reported.14,15

Surgery is still the treatment of
choice for hydatid disease. However,
surgical removal of the cysts is some-
times difficult or impossible and is
not carried out without morbidity or
dissemination of viable scolices, or
both, in the liver or peritoneal cav-
ity.16–21 Moreover, the location of the

cyst near major biliary or vascular
structures may discourage surgical in-
tervention with complete pericystec-
tomy. Many surgical techniques have
been described for the treatment of
liver hydatid cysts. Partial cystectomy
plus internal drainage or external
marsupialization have only historical
value because of the associated high
morbidity. Resection of the attached
liver segment or lobe can be used for
alveolar hydatid cysts, but this proce-
dure has been considered an ex-
tended surgical procedure for a be-
nign disease and has a limited value
for the treatment of liver hydatid
cysts. Partial cystectomy plus omen-
toplasty or open drainage to the peri-
toneal cavity are commonly used
techniques associated with low mor-
bidity.22 Introflexion and overlapping
techniques are very similar; they aim
to obliterate the cystic cavity.23 How-
ever, all the surgical techniques place
the patient at risk of recurrence due
to spillage of scolices during the op-
eration, and the operation itself is a
major trauma for the patients.24,25 The
role of antihelminthic drugs in man-
aging hydatid disease is still unclear,
although it has been reported that
these drugs may cause a gradual re-
duction in cyst size.26

Previously, hydatid cyst puncture
was contraindicated because of the
risk of anaphylactic shock due to the
strongly allergic character of the cyst
fluid and spillage of daughter vesicles
into the peritoneum.27–29 Schiller30

and Lewall and McCorkell31 have re-
ported that an anaphylactic reaction
rarely develops following cyst rup-
ture in the peritoneal cavity. 

We performed percutaneous
drainage of 83 hydatid cysts in 45
patients with a success rate of 100%
and a morbidity rate of 6.6%. In ad-
dition to percutaneous drainage the
patients received albendazole and did
not need any further intervention.
Percutaneous drainage of the echi-
nococcal cysts may cause major (e.g.,
anaphylactic shock, biliary fistula)
and minor (e.g., pruritis) complica-
tions.6,32,33 Giorgio and associates7 and

Aygün et al

206 Journal canadien de chirurgie, Vol. 44, No 3, juin 2001

FIG. 4. One month after percutaneous drainage, the cyst cavity is filled with echoic
material.



Khuroo and associates34 described a
communication from the cyst to the
biliary tree after percutaneous
drainage. Superinfection has been
described by Khuroo and col-
leagues,8 who have successfully
treated 30 patients by percutaneous
drainage. Gargouri and associates6

reported that allergic reactions can
be easily controlled by an antiallergic
cocktail. High-dose antihelminthic
drug therapy, started before the pro-
cedure and continuing afterwards
may prevent some leakage of hydatid

antigens and the spread of daughter
vesicles that may occur at the time of
cyst puncture.7,8,32,35 In our series, all
the cysts were punctured and aspi-
rated successfully. Minor complica-
tions occurred in 2 cases and a major
complication in 1.

The conventional approach to
prevent the recurrence of hydatid
disease after surgery is to inject scoli-
cidal agents into the unopened cysts
or instill such agents into the pericys-
tic cavity.36 Commonly used scolici-
dal solutions include 1% to 2% for-

malin, 5% cetrimide, 10% to 20% hy-
pertonic saline, 95% alcohol, 0.05%
silver nitrate, iodine and hydrogen
peroxide.6,8,34,36,37 It has been reported
that corrosive scolicidal agents pro-
duce an inflammatory reaction in the
biliary system.36 Some authors have
suggested that aspiration and injec-
tion of alcohol is contraindicated in
the treatment of parasitic and neo-
plastic hepatic cysts and in patients
who have a communication of the
cyst with the biliary tree or extravasa-
tion into the peritoneal cavity.13,38–40

We used 0.05% silver nitrate as the
scolicidal agent to irrigate the cyst
cavity. In an invitro study, Arikoglu41

showed that 0.05% silver nitrate was
the most effective scolicidal agent. It
did not affect organ function or elec-
trolyte blood levels. Our patients had
no allergic complications associated
with the use of albendazole, the scol-
icidal agent used in this study. How-
ever, 1 patient suffered anaphylactic
shock and 2 patients had maculo-
papular rashes, with an initial leakage
of cystic content before the injection
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FIG. 5. Progress of healing in one pa-
tient. Top: 3 months after percutaneous
drainage, the cyst cavities have de-
creased in size and are obliterated by
echoic membranes. Bottom left: 36
months after percutaneous drainage,
the lesions show a solid echoic pattern.
Bottom right: CT showing separation of
the germinative membrane and in-
creasing cyst density.



of the scolicidal agent. An inflamma-
tory reaction due to scolicidal agents
can occur depending on the nature
of scolicidal agent used.36 Pekrü42

studied different scolicidal agents and
found that 0.05% silver nitrate was
less harmful than other agents to the
biliary ducts in rabbits.

Percutaneous drainage as experi-
enced by others7,8,32,33,43 is a safe and
effective interventional alternative to
surgery. It is successful for both uni-
vesicular and multiple solitary cysts.
It is the most appropriate interven-
tional procedure when surgery is
contraindicated or for recurrent hy-
datid disease as in 6 of our cases. The
potential risk for intraperitoneal leak-
age and dissemination of cystic con-
tent during percutaneous drainage is
also valid for surgical intervention.18

Over the 4 years of the study, ex-
cluding patients who terminated
their follow-up, there were no recur-
rences after percutaneous drainage.
The positivity of serologic tests dur-
ing follow-up may have been due to
retained germinative membrane.6

The morbidity and its associated
costs are considerably reduced by
percutaneous drainage when com-
pared with those associated with
surgery. Patients spend only 1 to 2
days in hospital to ensure that there
are no complications. Surgical treat-
ment usually requires about 2 weeks’
hospitalization. We believe that start-
ing prophylactic administration of 
albendazole 48 hours before the per-
cutaneous drainage procedure and
giving an antiallergic cocktail during
the procedure produces safer and
more effective treatment.

In conclusion, the long-term
100% success rate in this series sug-
gests that percutaneous drainage and
sclerosis may be considered a first-
line therapy in type I and type II liver
hydatid cysts.
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Category 6, Items 30 and 31

Knowing priorities is key for optimal management of multiple trauma patients. A patient who is hemodynamically labile
in the trauma setting has hemorrhagic shock until proven otherwise. With the exception of brisk bleeding from an open
wound, three body cavities in which blood loss can result in hemodynamic lability are the chest, abdomen, and pelvis.
Although this patient has several major problems, including a blown left pupil, a widened mediastinum, an unstable
pelvic fracture, and a possible spinal cord injury, a systematic approach is imperative.

This patient has been intubated and breath sounds are equal bilaterally, which is not consistent with a tension pneu-
mothorax or massive hemothorax. The primary survey should emphasize the patient’s circulatory status to determine
the cause of his hemodynamic lability. With the chest cavity essentially ruled out for containing any significant blood
loss, a diagnostic peritoneal tap/lavage (open, supraumbilical approach) would be the most expeditious method to de-
termine the site of blood loss. The aspiration of nonclotting blood would be diagnostic for intra-abdominal bleeding
and would dictate that the patient be taken to the operating suite for exploration. However, if the patient does not
have gross blood on diagnostic peritoneal aspiration, angiography to identify the probably active arterial bleeding from
the pelvic fracture should be considered. Embolization plays a pivotal role in the management of arterial bleeding from
a pelvic fracture.

In the hemodynamically labile patient, computed tomographic (CT) scan has no role in the evaluation of suspected
abdominal injury. Immediate operation would be inappropriate unless there is confirmation of active intra-abdominal
bleeding. This patient’s clinical presentation is highly suggestive of an intracranial injury. Although he has a blown
pupil, his hypotension should not be attributed to his head injury. Traumatic aortic disruption causes exsanguination
and death, not hypotension. Although a cervical fracture could result in spinal cord injury and subsequent neurogenic
shock, initial management to rule out a hemorrhagic source is still required. 

30  D  31 C
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